Activating Devices and Their Use in e-Learning – Focussed on Handicapped Students  by Dostál, Jiří
 Procedia - Social and Behavioral Sciences  176 ( 2015 )  284 – 290 
Available online at www.sciencedirect.com
1877-0428 © 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).




Activating devices and their use in e-Learning – focussed on 
handicapped students 
Jiří Dostál* 
Palacký University, Žižkovo náměstí 5, 77140 Olomouc 
Abstract 
The article deals with the questions related to the activation of students using the electronic technologies for their 
studying emphasizing the handicapped students. It focuses on the problem of the transformation of the passive 
students into “the immediate participants in studying” in context of obstacles placed in front of those students which, 
due to their handicap, are limited in the process of studying. 
The article states e.g. that the activation plays an important role in the effectiveness of the studying and it is desirable to look at it 
bipolar. It means that the reflection has to be found during the instruction as well as during studying - on the side of a pupil as 
well as on the teacher’s side. Thanks to inclusive trends that manifest themselves in education in Europe, it is possible to meet the 
handicapped students in common education more often and therefore it is desirable to pay attention to this issue. 
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1. Activating devices and their use in e-Learning 
Education is connected to the humanity from the whole beginning, it goes through the continuous 
development and it goes under the gradual innovative processes as well. E-Learning became a phenomenon in the 
middle of the 20th and 21st century and it includes a number of sub-elements that are in many cases connected in the 
coherent system that enables individual´s effective development not only intellectually. This development should be 
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done through active studying when the student is developing intensive study activity that is ideally motivated by his 
own interest and that is conducted without distinct pressure and the aid of other person. However, the activity should 
be specifically aimed, led, controlled and evaluated. It is needed to create a proper situation using the activating 
devices for the students’ active studying.  
 The modern educational technologies are able to ensure the abovementioned facts. From the technological 
point of view, we can speak about the extensive systems meant for the studies of fully distance character that use the 
sophisticated devices to provide cooperative studying. On the other hand, it can be meant only as a support of the 
full-time studying conducted in the traditional conception.  
If the e-Learning should be a full alternative or a component of the traditional education, then it has to be 
based on the deep and complex pedagogical analysis of the educational process and its elements, processes and 
links.  
The modern educational technologies provide a number of opportunities for conducting a more effective 
studying only in case of the effective activation of students†which is valid to the “face-to-face” instruction as well as 
to the distance instruction that has a lot of specifics. Due to them, every person can become a student in case of the 
distance education, healthy or with a handicap, but he/she has to be able to study individually and to have his/her 
own responsibilities for the educational procedure and an aim that he/she wants to reach. This is conclusively related 
to the desirable application of the equal opportunities in the educational fields.   
T. Svatoš (Svatoš, 2009) states that the new educational technologies represent a progress in the 
development of the didactical devices that support the educational purposes. Their common signs are:  
x Integrality (link of the partial devices to the “higher” unit), 
x Multimediality (presentation based on different information from one source), 
x Interactivity (the user is actively taking part in the process of instruction – studying), 
x The increased importance between so-called hardware and software, 
x The independence of the educational roles (greater independence especially for the “educated one”) 
x Opening of the relatively new forms of education (distance education, e-learning, blended-learning, 
individualized instruction) that are based on the management of the individual´s studying activity which 
supports his/her self-education.  
E-Learning is closely related to the use of the informative and communicative technologies in the fields of 
education. In accordance to the general perception it is understood as a kind of studying during where the gaining 
and using of knowledge is distributed and simplified by electronic devices (Průcha, Walterová, Mareš, 2009). Due to 
high educational potential became the e-Learning a perspective emerging area of the pedagogical theory and 
practice which is continuously, systematically and intensively being dealt with on the national and international 
level – those authors should be mentioned: S. B. Eom and J. B. Arbaugh (Eom, Arbaugh, 2011), R. C. Clark and R. 
E. Mayer (Clark, Mayer, 2011), Y. J. Joo, K. Y. Lim and E. K. Kim (Joo, Lim, Kim, 2011), A. Mauthe and P. 
Thomas (Mauthe, Thomas, 2004), J. Anderson and R. McCormick (Anderson, McCormick, 2005), S. Bennett, K. 
Maton and L. Kervin (Bennett, Maton, Kervin, 2008), S. Kluge and L. Riley (Kluge, Riley, 2008), R. Möhlenbrock 
(Möhlenbrock, 1982), M. F. Paulsen, (Paulsen, 2003), D. S. Smith and J. B. Caruso (Smith, Caruso, 2010), D. 
Tapscott, (Tapscott, 1998), A. Bates and G. Poole (Bates, Poole, 2003), R. Ramanau, A. Hosein and Ch. Jones 
(Ramanau, Hosein, Jones, 2010). 
The possibilities of the students’ (i.e. studying individuals’) activation are different and it is not possible to 
think only about the study supports that are already holding concrete educational content. The means of the students’ 
activation vary, e.g. the communication between the teacher and the student, the educational activities and 
environment etc. The primary aim of the activation process is the transformation of the passive students into the “the 
immediate participants in studying” (Kotrba, Lacina, 2007), however, the activation process is linked to the tutor as 
well. The activity of the students is understood as an increased and intensive activity which is based either on the 
inner slope, spontaneous interests, emotional motives and vital needs, or on the conscious effort (Maňák, 1998). It 
can manifest itself in many ways, e.g. as an exploring activity, physical activity, technical activity, artistic activity, 
 
 
†  In this chapter the term “student” is used; however, in the given context it can be changed to different terms such 
as “pupil”, “educant”, “the educated one”, “the studying individual”, etc.  
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sport activity, etc., and it is clear that not all of them are related to the e-Learning, or more precisely - it cannot be 
induced like that. The activation methods are defined as procedures that lead the instruction in such a way that the 
educational aims are gained mainly on the basis of the own study work of the students and the focus is emphasized 
on the thinking and problem solving (Maňák, Švec, 2003).  
In terms of the educational process and aim achieving is substantial the inner activity because it is 
developed from one’s personal devices, from students’ interests, from their attitudes and conviction. This activity 
can be in some cases hard to initiate and to direct the required way; that is why the teacher‡ has a wide field of 
possibilities when it comes to the external activation. Attention has to be paid to the apparent, pretended and formal 
activity which is educationally useless.  
 In relation to e-Learning there appears to exist passivity of the students which is the opposite of the activity. 
This state is not desirable and it has to be eliminated and this can be done with help of the educational e-Learning 
technology that can be considered as one of the assumptions of the successful students’ activation. 
 
2. Possibilities of students’ activation in the e-Learning 
The substantial task of the teacher and the didactic devices is to activate the student properly, because if 
attention of the students is not paid, the mastering process cannot be done effectively. Motivation is also very 
closely related to that. All the processes of cognition, either perception or thinking, are aimed to an object. The basic 
sign of the attention is therefore the focus on the object (thing) which can be materialistic or psychical (the content 
of our mind) and concentration on it (Linhart, 1987). Feelings, perceptions, memory, thinking, images, these are all 
psychical processes that have their own specific content. Attention does not have this specific content; however, it 
manifests itself in cognition and thinking, memory and other cognition processes (Pardelt, Boroš, 1979). If the 
attention incorporates itself into the cognition process, it means that the human not only hears but also listens, listens 
to something and hearkens; not only sees, but also watches, has his eyes on something, observes; and his cognition 
turns into active treatment with the perceived material and into its obtaining for a specific aim (Rubinštejn, 1964). 
Those all are essential moments to which should be proper attention paid and they are important for realization of 
the successful process of the studying – the e-Learning.  
If we now focus the problematic of attention in terms of e-Learning, it can be concluded that in the fields of 
psychology it is desirable to use the sophisticated learning systems with a number of tools. Why does the study via 
e-Learning with use of multimedia elements catch attention of the students? We should focus on the education as a 
whole. Its use is an opposite to the verbal style of teaching but it cannot be denied that any content of education can 
be taught without multimedia’s effect on it, e.g. only in verbal way. It is known from the fields of psychology that 
any contrast between the stimuli catches attention. We should keep in our minds that educational process with use of 
multimedia offers to the students an alternative, something new – the activities of the active character. Those are 
activities very substantial for the students’ development and not only a simple perception of the verbal interpretation 
of the teacher. In this considered case is the attention from the side of the students paid inadvertently, 
unintentionally and is paid because of the catchiness of the object and is conditioned by immediate interest. This 
moment has for the education a significant importance because of the reason that it is undisputed that intentional 
attention is developed from subconscious attention.  
Subconscious attention is not clearly passive but includes also the activity of the subject. It is 
unconditionally necessary that the students’ attention is paid to the teacher and that the teacher can establish the e-
Learning process on subconscious attention conditioned by an immediate interest. The use of multimedia’s effect in 
terms of subconscious attention is only one of the possibilities; however, it is not the significant one. It is desirable 
though to support the development of the intentional attention of the students with use of different didactic devices 
as well.  
Motivation is closely related to the activation process and it is a direct result of the cognitive and affectively 
 
 
‡  The term “teacher” will be used, however, in a given context can it be changed into similar terms such 
as “pedagogue”, “tutor”, “author of the study support”, “educationalist”, “mentor”, “the teaching one”, etc.  
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social factors. M. Badinská (Badinská, 2007) argues that by using the informative technologies is the educational 
process becoming motivating and dynamical. 
3. Limits and possibilities of activation of the handicapped students during the e-Learning 
 
It is currently possible to observe a trend of the increasing integration and the inclusive efforts and pursuits in order 
to integrate the handicapped students into the common educational institutions. However, it causes a number of 
special needs for creation of the materialistic didactic devices that are going to be adapted to the concrete needs and 
possibilities of the handicapped students.  
e-Learning can to the handicapped students mean a pro but an obstacle as well. It depends on a number of 
circumstances, but mainly on the type and the range of a handicap. Moreover, it has to be considered that every 
teaching object has its typical specialties and orderliness and therefore it needs own appropriate methods and 
organisation forms (Ludíková, 1989). e-Learning enables, due to its flexibility, the realization of education which is 
adapted to the people with special educational needs, mainly to the people with physical and cognitive handicap, in 
the specially modified environment which enables alternative ways of communication (e.g. purely audio or purely 
visual communication in the sign language, etc.).  
J. Glozar and col. (Glozar a kol., 2007) state that the principles guarantying to the handicapped people the 
highest possible accessibility to the e-Learning course already in its creation are mostly identical to the needs that 
can be stated generally: 
x exact and clear structure of the course that corresponds to the clearly formulated educational aim, 
x clear and correct literary language whose complexity corresponds to the educational aim (but is not more 
complex than needed), 
x correct technical treatment, i.e. in accordance to the applicable standards for the source code.  
 
According to S. Nečas (Nečas, 2008) the visual function causes from the psychological point of view a 
number of difficulties:   
x visual acuity – corresponds to the visual exactness, differentiation of the distance and proximity, a human 
being has to use compensational aid; otherwise he/she is unable to move safely, 
x ability to adequately visually perceive under different lighting conditions, 
x the field of vision sets the range of the ability to perceive visually. Degenerative retinal disease is very 
typical. In order to see, a human have to look on things by sideways look and has difficulties to orientate 
himself/herself in the environment,  
x colour vision – disorder of the colour vision is often indicated among visually handicapped people, 
limitations for a practical life are not significant.  
 
The hearing has the compensative function among the visually handicapped students; therefore it has to be 
considered when using e-Learning. While creating the e-Learning materials for the visually handicapped or blind 
students, the following specifics have to be kept in mind (Pavlíček, 2012):  
x a visually impaired does not work with PC intuitively but analytically (he/she has to learn some concrete 
ways and solutions and that makes it a significant difference between the working of a visual impaired user 
and a user who has no visual impairment), 
x a visually impaired user has to work with an operational system and some of the applications set up 
specially in order to make them accessible,  
x a visually impaired user uses PC and all the programmes mainly by a keyboard with help of the keyboard 
commands (shortcuts), 
x a visually impaired user gains information linearly – he misses the context of the displayed information, 
x a “screen reader” opens up to the visually impaired user only information in text form (therefore he/she is 
not able to work with pictures, graphs, etc. – it is needed to use so-called tactile graphics here),  
x a purblind user sees in one time only a (small) part of the screen during the use of the software magnifying 
glass, he/she misses the context of the showed information,  
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x some of the purblind users need a different set up of the screen scheme than the standard adjustment (e.g. 
“High contrast of black”) 
 
Loss of hearing does not have to be a problem in e-Learning, however, if deafness is congenital then there 
appear problems during understanding of the terms and the electronic study supports have to be adjusted to those. 
The possible auditory stimuli, that could under the other circumstances be used, are replaced by visual ones but 
those sometimes do not show a whole picture of the reality.  
In case of the physically handicapped students there are mostly no difficulties with the perception of e-
Learning because mostly those handicapped students are paraplegics and quadriplegics with significant handicap of 
the lower limbs. e-Learning courses are in those cases a significant contribution to overcome the obstacles and they 
open up education with minimal the need of physical movement in the terrain. However, handicap of the upper 
limbs (tremor, damage of the fingers’ fine motor skills) or their complete dysfunction can dramatically modify the 
ability of use of the computer technologies. Those cases have to be usually treated by supportive hardware devices 
(a special mouse, a special keyboard, writing with the help of compensatory attachments, writing with the help of 
eyes, etc.). Relatively low frequency and typological differences of those cases make it impossible to formulate the 
general principles of availability – it has to be achieved individually (Glozar a kol., 2007).  
Even the mentally challenged students can successfully educate themselves with the use of e-Learning, 
however, it depends on the level of their mental challenge. There are developed and successfully used special 
computer programmes that contribute to the development of the educated individual’s character effectively. 
Mental challenge is defined as a serious handicap of the mentality development from the prenatal, perinatal 
or early postnatal aetiology and they lead to the significant limitation in the adaptive functioning of the handicapped 
child or adult in his social environment (Říčan, Krejčířová, 1997).  
The main signs of the mental retardation are (Nečas, 2008): 
x a low level of the mentality that manifest itself mainly by insufficient development of thinking, limited 
ability to learn and therefore a difficult adaptation to the common life conditions,  
x the handicap is congenital (except for the dementia), 
x the handicap is permanent even though it is possible for a slight improvement depending on the aetiology 
and action, i.e. educational and therapeutic influences.  
   
As K. Zatloukal and M. Ulrich (Zatloukal, Ulrich, 2008) state, the e-Learning materials can help in 
educational process to the students with a mental challenge. They have a number of specific problems given by their 
dysfunction or dysfunctions. It is hard to integrate them with the others and therefore the specific and different 
attitude is needed. If the education there is led by appropriate means with appropriate educational materials, it is 
possible to achieve very positive results.  
The concluding information about stylizing the content itself in the electronic document in order to make 
it available also to the students with handicap, and, they can easily move and orientate; states M.Kudláčková 
(Kudláčková, 2012): 
x text – different sizes and shapes of the fonts can be used for the differently sighted persons. It is appropriate 
to have a possibility to increase the font size or to decrease it in accordance to the needs of the individual. 
The lowest font size of 12 – 14 is recommended. The contrast between the text and the background should 
be as big as possible. Information in form of an image should be commented (described). Used font should 
not be too narrow but too wide neither; 
x structure – the author should use a variety of styles of the headings which helps to create the automatic 
contents. For the students with handicap is it much easier, due to those headings, to orientate within the 
text. Those styles of headings should be used logically (e.g. heading 1 – used for the name of the main 
chapter). The text should be divided into paragraphs and well structured; 
x images – all images should have a brief comment. Graphs, schemes, maps, etc., have to have a word 
equivalent (or an audio equivalent) so that it is clear what information wants the author to be shared; 
x hyperlink – most of the time is pasted with the help of ctrl-c and ctrl-v which is very simple; however, this 
kind of hyperlink does not have to make sense to the people with handicap (hyperlink is actually processed 
by a subtraction software in form of letter by letter and the original sense of the sentences can get lost in 
there). Therefore it is useful to describe the hyperlinks as well;  
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x colour – if the author uses colourful combinations in order to highlight the text, he should make it with help 
of the most possible contrast (light tones on dark tones and vice versa); 
x multimedia – if the author wants to use an audio or video object, he/she should mention this within the text 
and he/she should briefly describe what is its content and if it is important for the understanding of the 
content. If the video contains an essential communication then it has to be described in more detail, the 
transcription should be made or audio recordings should be delivered. If the video contains subtitles, they 
have to be transformed separately (outside the main text); 
x formats – they are a specific types of documents that are being used commonly by the authors in their e-
Learning courses. They can deliver information in whole in a certain format, e.g. MS Word, MS Excel, MS 
PowerPoint, PDF format, web format, etc. According to EBU, the best choices in transforming information 
to the students with handicap are the online formats. MS Office formats are relatively well available, 
however, also here can occur several problems (mainly in structuring of the text); 
x scientific symbols – to make the mathematical and scientific symbols available is a complex thing to do 
because some of the students with handicap prefer to read mathematics in the Braille alphabet, some of 
them need a bigger font (sometimes even with a specific highlight), some of them cooperate with a voice 
output (combination of speeches). Authors use often images in their graphical representation of the 
mathematical notation (either on websites or in other formats such as Word, Excel) and those have to be 
commented as well.  
 
The virtual worlds can be effectively used as specific educational platforms for the handicapped students. 
Their value in this context is appreciated by K. Olševičová and K. Mls (Olševičová, Mls, 2010) who state that the 
virtual worlds can be used as specific educational platforms, e.g. there was created and successfully tested a virtual 
environment in Germany where the handicapped students were training the life situations and tasks (Groenewegen, 
Heinz, Fröhlich, Huckauf, 2008). The importance of the multiusers virtual environment is appreciated as well by H. 
Marešová (Marešová, 2012) who states that their use took a new dimension of the experiencing education into the 
process of education.  
The webcasting systems came currently to the fore in accordance to education of the handicapped students. L. 
Herout (Herout, 2010) remarks that the biggest potential can be seen mainly when the individuals with special needs 
in the education, such as students with learning disorder, handicapped students or on the other side very talented 
students who need individual resolution in order to achieve the defined educational aims, are tried to integrate within 
the common collectives. 
4. Conclusion 
No e-Learning education can be performed effectively if it is not projected in a high quality before so that the 
students become active. This condition applies even more when speaking about the handicapped students.  
Activation of the students can be performed with help of different means and devices, i.e. here can be 
mentioned the use of stimulation, models, electronic conferences, appropriate design of the user’s environment and 
the didactic games. But the most important are the problem learning and education. A human remembers longer and 
better things that he/she explored by his own active and heuristic activity; this states also J. Linhart (1982, p133). It 
is not enough to explain only the matter, some of the parts have to be processed into the problems that should be 
solved by the students individually. The study materials should lead students to their individual thinking and 
inferring.  
Already in the phase of the preparation of the e-Learning courses should be the specifics of the handicapped 
students considered because the modification can be later very problematic. Attention should be paid not only to the 
technological side but also to the personal one, i.e. the mentors and tutors should take part in the special preparation 
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